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Section 1.0

Purpose and Test Procedure
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Purpose

This 56 kph (35 mph) frontal barrier impact test is part of the New Car Assessment Program
(NCAP) conducted for the National Highway Traffic Safety Administration's (NHTSA) Office of
Market Incentives by Transportation Research Center Inc. (TRC) under Contract Number
DTNH22-90-D-22121.

The purpose of this test was to obtain new car assessment and research data for vehicle
crashworthiness and occupant restraint system performance for the subject vehicle, a 1996 Audi A4
4-door sedan, NHTSA Number MT0503, at an impact speed in excess of the current 48 kph (30
mph) FMVSS 208 requirements.
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I'est Procedure

This test was conducted in accordance with NHTSA's Laboratory Indicant Test Procedure, New
Car Assessment Program, dated January 1, 1990. Data was obtained indicant of FMVSS 208,
"Occupant Crash Protection"; FMVSS 212, "Windshield Retention"; FMVSS 219, "Windshield
Zone Intrusion"; and FMVSS 301, "Fuel System Integrity," performance.

The test vehicle was instrumented with nine (G) accelerometers to measure longitudinal axis
accelerations. The vehicle impacted a frontal load cell barrier instrumented with thirty-six (36)

barrier face load cells. The vehicle's specified impact velocity range was 55.5 to 57.1 kph.

The test vehicle contained two (2) Part 572E 50th percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating
positions according to the dummy placement procedures specified in Appendices VII and VIII of
the Laboratory Indicant Test Procedure. This test was the third use of the driver dummy and the

passenger dummy.

Both dummies were instrumented with primary and redundant head and chest accelerometers to
measure longitudinal, lateral, and vertical accelerations, and with left and right femur load cells to
measure axial forces. The dummies were also instrumented with neck moment and force load cells
and chest deflection potentiometers, and foot accelerometers to measure longitudinal and vertical
axis accelerations. In addition, the driver dummy’s lower legs were instrumented with upper and

lower tibia load cells to measure forces and moments.

The one-hundred-four (104) data channels were digitally sampled and recorded at 12,500

samples per second and processed per section IP11 of the Laboratory Indicant Test Procedure.

1-3 951101
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The crash event was recorded by one (1) real-time panning motion picture camera and sixteen
(16) high-speed motion picture cameras. The pre- and post-test conditions were recorded by one

(1) real-time motion picture camera.

The vehicle, occupant, and load cell barrier data are presented in Section 2.0. The occupant,
camera, and vehicle measurements are presented in Section 3.0. Appendix A contains the still
photographic prints. Appendix B contains the dummy, vehicle, and load cell barrier data plots.
Appendix C contains the dummy certification data. Appendix D contains miscellaneous test

information. Appendix E contains the restraint system instructions from the owner's manual.
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Section 2.0

Frontal Barrier Impact Test Summary
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Test Results Summ
This frontal load cell barrier test was conducted at TRC on November 1, 1995.

The test vehicle, a 1996 Audi A4 4-door sedan, NHTSA Number MT0503, was equipped with a
2 8-liter longitudinal engine, manual transmission, power steering, and power brakes. The vehicle's test
weight was 1763.5 kg. The vehicle's impact speed was 56.5 kph. The vehicle sustained 591 mm of

static crush during the impact.

The driver’s Head Injury Criteria (HIC) was 665. The driver's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 45.1 g. The driver’s maximum chest

deflection was 38 mm. The drivers left and right femur maximum axial forces were 5185 N and

4523 N, respectively (See Data Acquisition Explanations).

The right front passenger's HIC was 432. The passenger's chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 42.0 g. The passenger’s maximum chest deflection

was 33 mm. The passenger's left and right femur maximum axial forces were 5378 N and 5052 N,

respectively.

There was loss of windshield periphery retention along the entire lower edge (1454 mm), 169 mm

up the right side from the lower right corner, and 318 mm up the left edge from the lower left corner.

There was no penetration through the windshield.

Following the impact, no fluid spilled from the vehicle's fuel system prior to the static rollover test

or during any portion of the static rollover test.
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Data Acquisition Explanations

The driver dummy’s right femur force data channel, RFMF1, recorded questionable data spikes at
approximately 36, 50, and 138 milliseconds.

The driver dummy’s right foot Z-axis acceleration at heel data channel, FTRZH]1, exceeded its full

scale output at approximately 46 milliseconds.

The vehicle’s engine top X-axis acceleration data channel, ENGXG]1, stopped recording data after

approximately 30 milliseconds because the device’s cable was pinched then cut by vehicle crush.

The vehicle’ engine bottom X-axis acceleration data channel, ENGXG?2, stopped recording data

after approximately 25 milliseconds because the device’s cable was cut by vehicle crush.

- e

- R Al W
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NHTSA number:
Test type:

Test date:

Test time:

Ambient temperature:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact anglelz

Impact velocity®:

Maximum static crush:

Average rebound:
Dummies:

Type:

Location:

Restraint:

Number of data channels:

Number of cameras:

able 1 Crash Test Summ

MT0503

Frontal Load Cell Barrier
11/01/95

1625

21°C

1996/Audi/A4/4-door sedan
1763.5 kg
OO

Primary = 56.5 kph
Secondary = 56.5 kph

591 mm
529 mm
Driver #142
Part 572 E
Left front

Airbag and
3-point unibelt

40

High-speed 16
Real-time 2

! With respect to tow track centerline.
2 Speed trap measurement (+ .08 kph accuracy)

Passenger #192
Part S72 E
Right front

Airbag and
3-point unibelt

30

951101



Vehicle year/make/
model/body style:

Color:

VIN:

NHTSA number:

Engine data:
Placement:
Cylinders:
Displacement

Transmission data;

Date vehicle received:

Odometer reading:

Dealer's name
and address:

Accessories:
Power steering
Power brakes
Power seats
Power windows
Tinted glass
Radio

Clock

Other

Tabl i ati

1996/Audi/A4/4-door sedan

Blue

WAUDAS8SDSTA000754

MT0503

Inline

6

2.8 liters

5 speed, X manual, __automatic,
X FWD, _RWD, _4WD
10/27/95

192

Capital Imported Cars, Inc.

301 North Hamilton Rd.

Columbus, OH 43213

Yes Automatic transmission
Yes Automatic speed control
Yes Tilting steering wheel
Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster

None

ertification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:
VIN:

GVWR:

GAWR: Front:

Rear:

Audi AG
06/95
WAUDASSDSTA000754
4189 Ibs.
2359 1bs.
2315 lbs.

__overdrive

No

Yes
Yes
Yes
Yes
Yes
Yes

951101
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Table 2 Test Vehicle Information, Cont'd.

Size of tires: P205/65R16
Tire pressure with maximum
capacity vehicle load:
Front: 300 kPa
Rear: 300 kPa
Spare tire: Temporary
Type of front seats: Bucket

Tire & capacity data from vehicle's label;

Recommended tire size: P205/55R16
Recommended cold tire pressure:
Front: 220 kPa
Rear: 280 kPa
Designated seating capacity:
Front 2
Rear 3
Total 5
- Vehicle capacity weight: 550 kg

Test vehicle attitude:

Delivered attitude: LF 693 mm; RF 695mm; LR 693 mm; RR 700 mm
Pre-test attitude: LF 673mm; RF 675mm; LR 642mm; RR 638 mm

Post-test attitude: LF 730 mm; RF 770 mm; LR 633 mm; RR 652 mm

951101



Table 2 Test Vehicle Information t'd

Weight of test vehicle as received (with maximum fluids):

Right front 446.0 kg Right rear 254.0 kg
Left front 431.0 kg Left rear 273.0 kg
Total front weight 877.0 kg (62.5% of total vehicle weight)
Total rear weight 527.0 kg (37.5% of total vehicle weight)
Total delivered weight 1404.0 kg

lculati test vehicle's target test weight:
RCLW = Rated cargo and luggage weight

UDW = Unloaded delivered weight (1404 kg)

VCW! = Vehicle capacity weight (550 kg)

DSC = Designated seating capacity (5)

RCLW VCW - 68 (DSC) =550 - 68(5) =210 kg

UDW + RCLW" + (Number of Hybrid III dummies x 76 kg/dummy)
1404 + 210 + 152

1766 kg

Target test weight

Target test weight

Target test weight

Weight of test vehicle with required dummies and 207.5 ke of careo weight:

Right front 486.5 kg Right rear 393.0 kg
Left front 481.5 kg Left rear 402.5 kg
Total front weight 968.0 kg (54.9% of total vehicle weight)
Total rear weight 795.5 kg (45.1% of total vehicle weight)
Total test weight 1763.5 kg (0.1% under target test weight)

Weight of ballast secured in vehicle: 91 kg
Components removed to meet target test weight: None

CG rearward of front wheel centerline: 1182 mm

Vehicle wheelbase: 2620 mm

! From the vehicle’s recommended tire pressure label.
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Test number:
NHTSA number:
Test date:

Test time:

Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary
Secondary
Specified range

Distance from vehicle to barrier:

Entering velocity trap

Exiting velocity trap

Test vehicle static crush:
Overall length of test vehicle:

Pre-test:
Post-test:
Total crush:

Average crush:

Table 3 Post-Impact Data

951101

MT0503

11/01/95

1625

Frontal load cell barrier

00

21°C

21°C
56.5 kph

56.5 kph
55.5t0 57.1 kph

356 mm

51 mm

4288 mm,; C 4522 mm;
3939 mm; C 3931 mm;

349 mm; C 591 mm;

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:

Post-test:

Average rebound

504 mm; C 539 mm;

R

4287 mm
3894 mm
393 mm

544 mm

951101



Figure 1 Impact Velocity Measurement System

The final vane clears the final emitter/receiver pair 51 millimeters before impact.

The vanes have 305-millimeter spacing,

2-9
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Figure 2 Accident Investigation Divisio

ata

for 56 kph (35 mph) Frontal Barrier Impact

NHTSA number:

Test date:
Vehicle year/make/
model/body style:

Vehicle size category:
VIN:

Build date:

Test weight:

Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation
Classification (CDC) code:

Crush depth
measurements:

Midpoint of damage:

Length of damaged region:

MT0503
11/01/95

1996/Audi/A4/4-door sedan

Compact

< L
¥
WAUDASSD5TA000754 2 —>— 1p —>]
06/95 ;
1763.5 kg SN BHE B
el ! N ey
2620 mm S AN i -
Y /L_J\N_\: c6
1733 mm i v
914 mm :
12FDEW3 {;}
!
Cl = 349 mm | CL=D
C2 = 459 mm /\/\/
C3 = 546 mm :
C4 = 538 mm !
|
C5 = 490 mm i
C6 = 393 mm :

D: Vehicle Longitudinal Centerline

L: 1524 mm

2-10
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ure 3 Vehicle Accelerometer Placement

() + VERTICAL

{X) + LONGITUDINAL
SIDE VIEW
f .
NG| )
(Y) + LATERAL —I
: X
(X):+ LONGITUDINAL
: &
. © C
: . i
BOTTOM VIEW
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[able S Post-Impact Dummy/Vehicle Data
Visible Dummy Contact Points:

Driver #142 Passenger #192
Head Airbag Airbag
Chest Airbag Airbag
Abdomen None None
Left knee Instrument panel Instrument panel
Right knee Instrument panel Instrument panel
Door Opening:

Left Right
Front Easy Easy
Rear Easy Easy
Seat Movement:

Seat Back Failure Seat Shift
Front None None
Rear NA NA

Glazing Damage:

The entire windshield was cracked and its lower edge was
separated from the frame.

Other Notable Impact Effects; None
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Table 6 FMVSS 208 Data Summary

Vehicle year/make/
model/body style: 1996/Audi/A4/4-door sedan
Vehicle NHTSA number: MT0503
Test date: 11/01/95
Driver Passenger
Dummy #142 Dummy #192
Maximum Accelerations:
Head X-axis -66.7 g -46.2 g
Head Y-axis 8.6 g 4.4 g
Head Z-axis 240 g 317 g
Head resultant 67.1 g 522 g
Chest X-axis 458 g -426 g
Chest Y-axis 13 g 82 g
Chest Z-axis -138 g 174 g
Chest resultant’ 451 g 420 g
Chest resultant time interval’ 003 sec 003 sec
Head Injury Criteria (HIC) Values:
HIC? 665 432
HIC starting time .055 sec 059 sec
HIC ending time 085 sec .095 sec
Avg. head resultant accel. during HIC time interval 543 g 42.8 g
Maximum Chest Deflections:
Chest X-axis -38 mm -33 mm
Maximum chest deflection time 066 sec 064  sec
Maximum Compressive Femur Forces:
Left femur 5185 N 5378 N
Right femur® 4523 N 5052 N
Maximum Seat Belt Forces:
Lap belt 5716 N 5061 N
Shoulder belt 7020 N 7629 N
Note: All values listed must be occurring during primary impact event.
(Head accelerations listed must be during HIC time interval.)
! 0.003 Sec. Minimum duration.
The maximum HIC time interval is 36 milliseconds.
3 See Data Acquisition Explanations
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Table brid I ata Sum

Vehicle year/make/

model/body style: 1996/Audi/A4/4-door sedan
Vehicle NHTSA number: MTO0503

Test date: 11/01/95

Driver Passenger
Dummy #142 Dummy #192

Maximum Forces

Neck X-axis shear force -416 N 449 N
Neck Y-axis shear force -229 N 215 N
Neck Z-axis axial force' 1807 N 1470 N
Maximum Moments
Neck moment about X-axis 22.2 N'm -16.5 Nm
Neck moment about Y-axis 29.7 Nm 36.8 Nm
Neck moment about Z-axis 15.0 Nm -8.6 Nm
Maximum Accelerations:
Pelvis X-axis -80.3 g 879 g
Pelvis Y-axis 153¢g 118 ¢
Pelvis Z-axis 271 g 203 g
Pelvis resultant 80.9 g 879 g

Note: All values listed must be occurring during primary impact event.
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I'able 7 Hybrid III Data Summary, Cont’d.

Vehicle year/make/
model/body style: 1996/Audi/A4/4-door sedan
Vehicle NHTSA number: MTO0503
Test date: 11/01/95

Driver Passenger

Dummy #142 Dummy #192
Left upper tibia moment about X-axis 50.0 Nm NA
Left upper tibia moment about Y-axis 75.9 N'm NA
Right upper tibia moment about X-axis -87.1 N'm NA
Right upper tibia moment about Y-axis 221.6 N'm NA
Left lower tibia X-axis force -686 N NA
Left lower tibia Z-axis force 859 N NA
Left lower tibia moment about Y-axis -115.1 N'm NA
Right lower tibia X-axis force -1842 N NA
Right lower tibia Z-axis force -7925 N NA
Right lower tibia moment about Y-axis -263.5 N'm NA
Left foot X-axis acceleration 70.7 g 92.1¢g
Left foot Z-axis acceleration at heel 490 g 870 g
Left foot Z-axis acceleration at toe 877 ¢ 109.7 g
Right foot X-axis acceleration -1804 g 98.7 g
Right foot Z-axis acceleration at heel' -401.8 g 994 ¢
Right foot Z-axis acceleration at toe 3120 g -160.6 g

Note: All values listed must be occurring during primary impact event

! See data acquisition explanations.
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy's head and chest impacted the airbag. The dummy was restrained by
the airbag and three-point unibelt. The dummy rebounded rearward into the seat back with the
dummy’s head rotating rearward contacting the head restraint. The driver dummy came to rest

seated in the driver’s seat, restrained by the three-point unibelt.

Right Front Passenger Dummy

Upon impact, the right front passenger dummy translated forward on the seat impacting both
knees into the instrument panel. The dummy's head and chest impacted the airbag as the dummy’s
head rotated forward. The dummy was restrained by the passenger’s airbag and the three-point
unibelt. The dummy rebounded rearward into the right portion of the seat back as the dummy’s
head rotated rearward contacting the right portion of the head restraint. The right front passenger

dummy came to rest in the right front passenger’s seat restrained by the three-point unibelt, leaning

to the right.
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able 8 Seat Belt Performance

essment Test Data

Driver Passenger
Bel th data:
Belt length from trim panel exit to bolt hole
anchor point for continuous webbing systems. 2405 mm 2405 mm
Shoulder belt length as measured on Part 572 dummy. 955 mm 970 mm
Lap belt length as measured on Part 572 dummy. 731 mm 747 mm
Shoulder belt spool-off length:
As determined by film analysis 56 mm 51 mm
As determined mechanically NA NA
As determined electronically NA NA
Belt stretch length:
As measured mechanically NA NA
As measured electronically NA NA
Retractor lock-up time:
As determined by shoulder belt spool-off 64 ms 60 ms
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Figure 4 1.0ad Cell Barrier Configuration
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[able 9 Toad Cell Barrier Data Summary

Positive Negative
Location direction direction
Total group 1 25 KN @ 35 ms 563 KN @ 206 ms
Total group 2 31 KN @ 22 ms 499.7 XN @ 194 ms
Total group 3 27 kKN @ 3.0 ms 1036 KN @ 30.8 ms
Total group 4 05 KN @ 26 ms 216 kKN @ 358 ms
Total group 5 13 KN @ 22 ms 755 KN @ 19.7 ms
Total group 6 02 kN @ 20 ms 177 KN @ 30.5 ms
Total load cell force 29 KN @ 22 ms 7420 kKN @ 19.7 ms
Tension is positive
Compression is negative
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Section 3.0

FMVSS 212, 219 (partial), and 301 Data
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Figure 5 FMVSS 212 Test Data

Details of windshield mounting such as retention method, trim type, etc.:

Plastic trim around outer perimeter, adhesive around inner perimeter.

FMVSS 212 requirements: The post-test periphery retention amount must be at least 75% of the
pre-test periphery measurement for vehicles NOT equipped with automatic restraints, and 50% for

each side of windshield for vehicles equipped with automatic restraint systems for front occupants.

Windshield periphery measurements:

Percent

Pre-test Post-test retention

Right side 2035 mm 1139 mm 56.0
Left side 2035 mm 990 mm 48.6
Total 4070 mm 2129 mm 523

Pre-test windshield mouﬁting material temperature: 21° C

l__ 10 mm

1

Width of Moulding
Indicated

8§ mm

Front view of windshield'

Loss of windshjeld retention lengths:
Retention was lost across the entire lower edge of the windshield (1454 mm). Retention was also

lost 169 mm up from the lower right corner and 318 mm up from the lower left corner.

! Indicate areas of loss of retention, if any, on windshield diagram.

3-2 | 951101



Figure 6 FMVSS 219 Test Data
Protected zone lower edge requirement:

The lower edge of the protected zone is determined by placing a 165-millimeter diameter rigid
sphere weighing 6.8 kg in a position such that it simultaneously contacts the inner surface of the
windshield and the top surface of the instrument panel including padding. Draw the locus of points
on the inner surface of the windshield contactable by the sphere across the width of the instrument
panel. From the outermost contactable points, extend the locus line horizontally to the edges of the
windshield, and then draw a line on the inner surface of the windshield below and 13 millimeters
from the locus line. The lower edge of the protected zone is the longitudinal projection onto the
outer surface of the windshield of this line.

Windshield measurements:

I« A
A = 1114 mm
B = 430 mm I T Y
E T
C = 1520 mm -
D X
D = 79 mm L T
K Lower Edge of Protected Zone
E = 465 mm (marked by tape on windshield)
F = 510 mm xZero Point (0,0)
< C >
FRONT VIEW

ethod of adhering protected zone template to windshield: NA

reas indshield template penetration greater than m: NA
Coordinates
X Y
1.
3.
reas of windshield penetration, below the protected e
through the inner surface of the windshield: None
1.
2.
3.
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Vehicle year/make/
model/body style:

NHTSA number:
Fuel system capacity:
Usable capacity:
Test volume range:
Actual test volume:
Test fluid type:
Specific gravity:
Kinematic viscosity:
Test fluid color:

Did electric fuel pump
operate with ignition

switch "on" and the
engine not operating.

Details of fuel system:

Table 10 Fuel System Data

1996/Audi/A4/4-door sedan

MT0503

62.0 liters (from owner's manual)

62.0 liters (furnished by COTR)

57.0 liters to 58.3 liters (92-94% of usable)
57.7 liters (with entire fuel system filled)
Stoddard solvent

0.764

0.99 centistoke

Purple

No

The fuel filler cap is located on the right rear quarter panel.
The filler neck enters the top of the fuel tank’s right rear corner.
Fuel lines run along the right side of the vehicle’s underbody

to the engine compartment.
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Table 11 FMVSS 301 Post-Impact Test Data

NHTSA number: MT0503

Test date: 11/01/95

Vehicle year/make/

model/body style: 1996/Audi/A4/4-door sedan

[est requirements:
Test vehicle fuel tank filled to 92 to 94% of manufacturer's usable capacity and with electric fuel

pump operating (if it will operate without engine operation). Part 572 test dummies located at each

front designated seating position.

Test vehicle impact type:
_x_Frontal (56_kph)

___Oblique (48 kph) with _° barrier face first contacting ___ (driver/pass.) side
__ Rear moving barrier (48 kph)
__ Lateral moving barrier (32 kph)

Fuel system fluid spillage measurements;

Test Maximum
Results Allowable
1. From impact until vehicle motion ceases...............cc.coouue.e....0 g 28 g
2. 5-minute period after vehicle motion ceases........................... 0 g 142 ¢
3. Next 25 minutes after S-minute period ........cccevvveverrerererrennen. 0 g 28 g/min

Fuel system fluid spillage location(s): None
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Figur S 301 Static ver Test Data

NHTSA number: MT0503
Test phase

0° 90°

P70 L B2/

Fuel filler cap

tatic rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, O seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 7 minutes

Fuel system fluid spillage measurements:

Test Maximum
0° to 90° rotation (fuel filler cap down) Results Allowable
1.  First five minutes from onset of rotation Og 142 ¢
2. Sixth minute from onset of rotation Og 28¢g
3.  Seventh minute from onset of rotation Og 28¢
Fuel system fluid spillage location(s): None
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Test phase

igure 7 SS3 tatic Rollover Test Data, Cont'd

180°

tic rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, 0 seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 14 minutes

uel system fluid spillage measurements:

Test Maximum
90° to 180° rotation Results Allowable
1. First five minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation Og 28¢g
3. Seventh minute from onset of rotation Og 28 g

Fuel system fluid spillage location(s). None

3-7
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Figure 7 tatic Rollover Test Data, Cont'

Test phase

180°

270°

tatic rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, 0 seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 21 minutes

Fuel system fluid spillage measurements:

Test Maximum
180° to 270° rotation Results Allowable
1.  First five minutes from onset of rotation Og 142 g
2.  Sixth minute from onset of rotation Og 28 ¢
3.  Seventh minute from onset of rotation Og 28¢g
Fuel system fluid spillage location(s): None
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Figure SS 301 Static Rollover Test Data, Cont'd.

Test phase

270° 360°

.
J.][“_Nﬂ"ll

VI

Static rollover machine rotation time information: (specified range is 1-3 minutes)

Time required for machine to rotate 90° = 2 minutes, 0 seconds
FMVSS 301 position hold time = 5 minutes, 0 seconds
Total = 7 minutes, 0 seconds
Next whole minute interval = 28 minutes

Fuel system fluid spillage measurements:

Test: Maximum
270° to 360Q° rotation Results Allowable
1.  First five minutes from onset of rotation Og 142 g
2. Sixth minute from onset of rotation Og 28¢g
3. Seventh minute from onset of rotation Og 28¢g

Fuel system fluid spillage location(s): None
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Section 4.0

Occupant, Camera, and Vehicle Information
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Figure my Measure t Locations ft ont Seat Occupant.

VERTICAL LONGITUDINAL PLANE

I
Passengerl|__._. @ ______ PO |
Driver! _._. _ @ _____ Y O R |

I

VERTICAL TRANSVERSE PLANE
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[able 12 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #142) (Serial #192)
WA Windshield angle 26° NA
SWA Steering wheel angle 70° NA
SCA Steering column angle 20° NA
SA Seat back angle 15¢ 15°
HZ Head to roof 187 mm 183 mm
HH Head to header 351 mm 337 mm
HW Head to windshield 599 mm 595 mm
HR Head to side header 203 mm 210 mm
NR Nose to rim 397 mm NA
NA Nose to rim angle 8° NA
CD Chest to dash 543 mm 548 mm
CS Steering wheel to chest 331 mm NA
RA Rim to abdomen 232 mm NA
KDL Left knee to dash 204 mm 193 mm
KDR Right knee to dash 215 mm 195 mm
KDA Outboard knee to dash angle 32° 31°
PA Pelvic angle 24° 22°
TA Tibial angle 35° 33°
KK Knee to knee 352 mm 269 mm
sT! Striker to head 435 mm 439 mm
Striker to head angle -84° -79°
Sk Striker to knee 604 mm 605 mm
Striker to knee angle 11e 10°
SH' Striker to H-point 309 mm 309 mm
Striker to H-point angle 54° 51°
SHY Striker to H-point (Y dir.) 256 mm 268 mm
HS Head to side window 285 mm 281 mm
HD H-point to door 153 mm 158 mm
AD Arm to door 102 mm 117 mm

The seat back angle (SA°®) is measured relative to vertical, all other angles are measured relative
to horizontal.
! A negative angle indicates the measurement point was above the striker.
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Figure 9 Seat Belt Positioning Data

—
DUMMY 'S CENTERLINE
N D el

'D' RING

BELT LOAD CELL

SHOULDER BELT PORTION

A
l B LAP BELT PORTION
MALE BLADE

3 MM THICK
ALUMINUM PLATE

\ RETRACTOR

REEL

2

BUCKLE ASSEMBLY

INBOARD ANCHORAGE

OUTBOARD ANCHORAGE

FLOORPAN —/

Driver Passenger

A - Top surface of aluminum platé to belt upper edge 350 mm 366 mm
B - Top surface of aluminum plate to belt lower edge 274 mm 281 mm
C - Dummy centerline to outer edge of belt

at chest flesh top 98 mm 95 mm
D - Dummy centerline to inner edge of belt _

at chest flesh top 42 mm 38 mm
Lap belt tension 13 N - 18 N
Shoulder belt tension 13 N 13 N
Position of adjustable belt anchorage 3rd of 5 3rd of 5
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Figure 10 era Position
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3 ﬁ
16

4-5

951101



igure era Positions, Cont'd.

% 4

BARRIER
PHOTOGRAPHIC TARGET
i PeT 2P R

BARRIER/ |
FACE EXTENSION [T { h
ABOVE LOAD CELL m
ASSEMBLY =

§ N N y

8l ] e

&
LOAD CELL\E» @ M
ASSEMBLY =i

e—& @
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Figure 11 Vehicle Target Locations
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igure 12 Pre-Test And Post-Te ement Point
e ™~
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——— X101 ——

Rear Datum Reference

To trailing edge behind door
Ly (right/ left side)

«———— X6,7

To leading edge in
front of door
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Table 14 Impacted Vehicle Measurements

Vehicle Make/Model: Audi/A4

Test Number: 951101

No. Type of measurement Pre-test Post-test Diff.
X1 Total length of vehicle at centerline 4522 mm 3931 mm 591 mm
X2 Rear surface of vehicle to front of engine block 4165 mm 3771 mm 394 mm
X3 Rear surface of vehicle to firewall 3600 mm 3331 mm 269 mm
X4  Rear surface of vehicle to
upper leading edge of right door 3105 mm 3109 mm -4 mm
X5 Rear surface of vehicle to
upper leading edge of left door 3105 mm 3114 mm -9 mm
X6 Rear surface of vehicle to
lower leading edge of right door 3110 mm 3103 mm 7 mm
X7 Rear surface of vehicle to
lower leading edge of left door 3115 mm 3104 mm 11 mm
X8& Rear surface of vehicle to
upper trailing edge of right door 2055 mm 2052 mm 3 mm
X9 Rear surface of vehicle to
upper trailing edge of left door 2050 mm 2058 mm -8 mm
X10 Rear surface of vehicle to
lower trailing edge of right door 2074 mm 2059 mm 15 mm
X11 Rear surface of vehicle to
~ lower trailing edge of left door 2074 mm 2059 mm 15 mm
X12 Rear surface of vehicle to
bottom of "A" post on right side 3054 mm 3047 mm 7 mm
X13 Rear surface of vehicle to
bottom of "A" post on left side 3053 mm 3042 mm 11 mm
X14 Rear surface of vehicle to firewall - right side 3622 mm 3362 mm 260 mm
X15 Rear surface of vehicle to firewall - left side 3639 mm 3407 mm 232 mm
X16 Rear surface of vehicle to steering wheel center 2645 mm 2612 mm 33 mm
X17 Center of steering column to "A" post 265 mm 214 mm 51 mm
X18 Center of steering column to headliner 415 mm 381 mm 34 mm
X19 Rear surface of vehicle to right side of front bumper 4287 mm 3894 mm 393 mm
X20 Rear surface of vehicle to left side of front bumper 4288 mm 3939 mm 349 mm
X21 Length of engine block 500 mm 500 mm 0 mm
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Figure 13 Static Footwell Deformation

(Driver’s Side)
———— A ]
S T
— |
]
: T
|
: D
{ C
|
| 1
i
< E »>
Measurement Pre-Test Post-Test Difference
A 774 mm 515 mm 259 mm
B 522 mm 526 mm -4 mm
C 315 mm 282 mm 33 mm
D 483 mm 434 mm 49 mm
E 522 mm 476 mm 46 mm
H 533 mm 541 mm -8 mm
F (cm”) NA NA NA
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Figure 14 Static Footwell Deformation

(Passenger’s Side)

H .
G '
|
I
D | |
i
C i
L '
|
:
E a
Measurement Pre-Test Post-Test Difference
A 700 mm 509 mm 191 mm
B 540 mm 509 mm 31 mm
C 390 mm 361 mm 29 mm
D 441 mm 434 mm 7 mm
E 540 mm 509 mm 31 mm
H 543 mm 490 mm 53 mm
F (cm”) NA NA NA
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Figure 15 _Static Passenger Compartment Intrusion

/ <—TK———+

L—>»
VR
N —s

S UV
._.N___’.

A

centerline

/" el
T

MEASUREMENTS

FROM C-PILLAR

BELT ANCHORAGE

i;._ o —
Measurement Pre-Test Post-Test Difference
1 435 mm 399 mm 36 mm
J 604 mm 656 mm -52 mm
K 842 mm 757 mm 85 mm
L 590 mm 606 mm -16 mm
M 818 mm 768 mm 50 mm
N 920 mm 862 mm 58 mm
O 961 mm 859 mm 102 mm
P 818 mm 771 mm 47 mm
Q 813 mm 751 mm 62 mm
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Figure 16 Underbody Floorboard Deformation

DRIVERS SIDE

D

- " D—@/

PASSENGERS SIDE

- /
Measurement Pre-Test Post-Test Difference
A 260 mm NA' NA®
B 370 mm 372 mm -2 mm
C 433 mm NA® NA'
D 274 mm NA® NA®
E 248 mm NA' NA
F 432 mm NA' NA®
G 470 mm NA' NA
H 286 mm NA’ NA®

! All other targets fell off.
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Figure A-3. Pre-Test Left Side View
A-4 951101
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Figure A-5. Pre-Test Rear View
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Figure A-6. Post-Test Rear View
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Figure A-8. Post-Test Right Side View
A-9 951101
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Figure A-11. Pre-Test Left Rear Three-Quarter View
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Figure A-13. Pre-Test Windshield View
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Figure A-18. Post-Test Fuel Filler Cap View
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Figure A-20. Post-Test Fuel Tank View
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Figure A-21. Pre-Test Front Underbody View
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Figure A-22. Post-Test Front Underbody View
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Figure A-25. Post-Test Driver Dummy Position View
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Figure A-26. Post-Test Passenger Dummy Position View
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Figure A-27. Pre-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-28. Post-Test Driver Dummy & Vehicle Interior - View 1
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Figure A-29. Pre-Test Driver Dummy & Vehicle Interior - View 2
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Figure A-30. Post-Test Driver Dummy & Vehicle Interior - View 2
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Figure A-31. Pre-Test Passenger Dummy & Vehicle Interior - View |
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Figure A-32. Post-Test Passenger Dummy & Vehicle Interior - View 1
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Figure A-33. Pre-Test Passenger Dummy & Vehicle Interior - View 2
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Figure A-34, Post-Test Passenger Dummy & Vehicle Interior - View 2
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Figure A-36. Post-Test Driver Dummy Head Contact - View 2
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Knee Contact - View 2
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Figure A-39. Post-Test Passenger Dummy Head Contact - View |
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Figure A-40, Post-Test Passenger Dummy Head Contact - View 2
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Figure A-42. Post-Test Passenger Dummy Knee Contact - View 2
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gure A-44. Post-Test Vehicle on Static Rollover Machine View
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Figure A-45. Pre-Test Ballast Location View
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Appendix C

Dummy Certification Data

C-1
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Pre-test Certification Data

Driver Dummy S/N: 142

C-2

951101



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

142 HUMANOID 13-SEP-95
TRC INC. TEST NO: 142C28ED1 572E SN142 EXT.DIMENSION CAL28
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 HH__‘I 432. WM —I
|LOCATION FOR VAIST CIRCUMFERENCE (BB)| 226 - 231 WM |  229. MM |
|CHEST CIRCUNFERENCE  (Y) | 970 -1001 MM | 986, M |
|VAIST CIRCUMFERENCE  (z) | 836 - 866 MM | 848, MM |
|CHEST DEPTH  (0) | 213 - 220 MM | 221. WM |
|H-POINT HETGHT  (C) | 84 - soms | 8. mM |
|H-POINT FROM SEATBACK (D) | 135 - 140 WM | 137, WM |
ISKULL CAP T0 BACKLINE () | 41 - 46 MM |  43. WM |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 m | 879. MM |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 145, WK |
[BUTTOCK KNEE LENGTH  (X) | 579 - 605 MM | 602, MM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 WX |  470. WM |
|POPLITEAL HEIGHT (L) | 429 - 455 WM | 445, WM |
|KNEE PIVOT HEIGHT () | 485 - 500 WM | 488, WM |
|FooT LENGTH  (e) | 252 - 267 WM | 257. WM |
|Foor BREADTH () | 91- 107 WM |  97. WM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  9L. WM |
|SHOULDER BREADTH (V) | 422 - 437 WM | 429, WM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MM |  508. MM |
|ELBOV REST HEIGHT  (4) | 191 - 211 mn | 203, WM |
|SHOULDER-ELBOV LENGTH  (I) | 330 - 345 MM | 345, W |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 WM | 292, WM |

DUMMY MEETS SPECIFICATIONS
TECHNICIAN : Z: RUN NUMBER: 092595.0953

c-3 951101



‘s ..

TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

TRC INC.

TEST NO: 142C28HD12

HYBRID III

09-SEP-$5

572E SN142 HEAD DROP CAL 28

TEST PARAMETER

SPECIFICATION

TEST RESULTS

TEMPERATURE

IS ACCELERATION CURVE
UNIMODAL?

18.9-25.6 DEG. C

21.1 DEG. C

REDUNDANT ACCELEROMETER MOUNT WITH 6 ACCELS.

TEST MEETS SPECIFICATIONS

TECHNICIAN % /V{ AMZZ:

C-4

RUN NUMBER: 090995.1357;1
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 13-SEP-95
TRC INC. TEST NO: 142C28NF1 572E SN142 NECK FLEXION CAL28
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6-22.2 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 62.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 7.06 M/S
| 10 MS | 22.50 - 27.50 G | 22.89 G |
PENDULUH =~ memco oo oo m oo e
| 20 ¥S | 17.60 - 22.60 G | 20.54 G |
1071034 547N (1) [
| 30 ¥MS | 12.50 - 18.50 G | 17.11 G |
MAX PENDULUM G 29 G MAX 23.48 G
MAX PENDULUM G ABOVE 30 MS 29 G MAX 17.10 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 34 - 42 MS 36.00 MS
D PLANE | MAX | 64 - 78 DEG. |  73.47 DEG. |
ROTATION | TIME | 57 - 64 MS | 58.16 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 99.96 NM |
OCCIPITAL ~ —meeeme oo oo mc e
CONDYLE | TIME | 47 - 58 S |  49.68 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 MS | 114.32 MS |
POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERQ | 97 - 107 MS | 101.68 MS |
TEST MEETS SPECIFICATIONS
TECHNICIAN/ ./ﬁ(/ ' L RUN NUMBER: 091495.1504;11
c-9 951101
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 14-SEP-95
TRC INC. TEST NO: 142C28NE1 572E SN142 NECK EXT. CAL28
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6 - 22.2 DEG. C| 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 62.0 %

IMPACT VELOCITY 5.95 - 6.19 H/S 6.00 M/S
| 10 S | 17.20 - 21.20G | 17.68 G |

PENDULUM =~ momm oo oo oo

| 20 MS | 14.00 - 19.00 G | 15.48 G |

13)0100:4 474 1 (1)

| 30 S | 11.00 - 16.00 G | 12.36 G |
MAX PENDULUM G 22 G MAX 18.22 G
MAX PENDULUM G ABOVE 30 MS 22 G MAX 12.31 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 38 - 46 MS 42.56 MS

D PLANE | MAX | 81 - 106 DEG. |  94.44 DEG. |

ROTATION | TIME | 72 -82MS | 75.36 MS ]

MOMENT ABOUT | MIN | -80.0/-52.9 NM | -66.14 NM |

OCCIPITAL =~ —mmmmmmmm oo oo oo e

CONDYLE | TIME | 65 - 79 MS |  70.32 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 ¥S | 153.92 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 136.40 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN iZé%i.ﬁ(_J4:¢%fZZl RUN NUMBER: 091595.0742;1

c-17 951101
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC.

TEST NO: 142C28TH1

THORAX IMPACT TEST

HYBRID III

15-SEP-95

572E SN142 H.S.THORAX CAL28

TEST PARAMETER

SPECIFICATION

TEST RESULTS

TEMPERATURE

20.6-22.2 DEG. C

21.1 DEG. C

- " - - - - -

- .-

TEST MEETS SPECIFICATIONS

TECHNICIAN % /L{mré-é&

C-25

RUN NUMBER: 091595.1343;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 13-SEP-95

TRC INC. TEST NO: 142C28RK1 572E SN142 RIGHT KNEE CAL 28
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10 - 70 % 60.0 %

PROBE VELOCITY 2.07 - 2.13 M/S "2.11 M/S

PEAK KNEE IMPACT FORCE 4715 - 5782 N 5566.5 N

5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN éé, /Lw RUN NUMBER: 0591395.1356;1

c-30 951101
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TRANSPORTATION RESEARCH CENTER INC.
LEFT KNEE IMPACT TEST

HYBRID III _ 13-SEP-05
TRC INC. TEST NO: 142C28LX1 572E SN142 LEFT KNEE CAL 28
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| .
| TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
|RELATIVE HUMIDITY 10 - 70 % 60.0 %
|PROBE VELOCITY 2.07 - 2.13 M/S 2.11 M/S
I
| PEAK XNEE IMPACT FORCE 4715 - 5782 N 4977.8 N
|5.0 XG PENDULUM

- - - — - - WS 0 AP R SR TR R P D R D b WP e S S s G5 R W on G W w G . m.  -

TEST MEETS SPECIFICATIONS

TECHNICIAN é:ﬁég;. /{L,,JQZQQZZT RUN NUMBER: 091395.1350;1
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Pre-test Certification Data

Passenger Dummy S/N: 192

C-36
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

192 ALDERSON 13-SEP-95
TRC INC. TEST NO: 192C27ED1 572E SN192' EXT.DIMENSION CAL27
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM | 432. MM |
|LOCATION FOR VATST CIRCUMFERENCE (BB)| 226 - 231 WX | 229, WM |
|CHEST CIRCUMFERENCE  (Y) | 970 -1001 WM | 980. MM |
|VAIST CIRCUMFERENCE  (z) | 836 - 866 MM | 51 MM |
|CHEST DEPTH  (0) | 213 - 220 WM | 218. MM |
|H-POINT HEIGHT  (C) | 84 - soms | 8. mi |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 135. WM |
ISKULL CAP 70 BACRLINE  (H) | 41 - 46 MM |  43. w0 |
|TOTAL SITTING HEIGHT  (A) | 879 - seo mu | 889, MM |
|THIGH CLEARANCE  (F) | 140 - 155 WM |  150. md |
|BUTTOCK KNEE LENGTH - (K) | 579 - 605 M | 597, WM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM |  470. MM |
|POPLITEAL HEIGHT (L) | 420 - 455 MM |  447. W |
|KNEE PIVOT HEIGHT () | 485 - 500 WM |  493. WM |
|FoOT LENGTH  (2) | 252 - 267 MM | 259. WM |
|FooT BREADTH (W) | 91- 107 MM | 102. WM |
ISHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  94. WM |
|SHOULDER BREADTE (V) | 422 - 437 MM | 429. WM |
|SHOULDER PIVOT KEIGHT  (B) | 506 - 521 MM | 5l. my |
|ELBOV REST HEIGRT  (J) | 191 - 211 WM |  211. mH |
|SHOULDER-ELBOV LENGTH  (I) | 330 - 345 WM | 345, WM |
|BACK OF ELBOW TO VRIST PIVOT  (G) | 290 - 305 BN |  290. W |
DUMMY MEETS SPECIFICATIONS .,
TECHNICIAN / 77, Mi_ RUN NUMBER: 092595.0956

c-37 951101
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TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

TRC INC. TEST NO: 192C2

HYBRID III

7HD4

24-0CT-95

572E SN192 HEAD DROP CAL 27

TEST PARAMETER

SPECIFICATION

TEST RESULTS

TEMPERATURE

IS ACCELERATION CURVE
UNIMODAL?

18.9-25.6 DEG. C 21.1 DEG. C

REDUNDANT ACCELEROMETER MOUNT WITH 6 ACCELS.

TEST MEETS SPECIFICATIONS

TECHNICIAN% /{ML

C-38

RUN NUMBER: 111595.1427;2
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST -~ 6 CHANNEL TRANSDUCER

HYBRID III 15-SEP-95
TRC INC. TEST NO: 192C27NF1 572E SN192 NECK FLEXION CAL27
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|

TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. C |
|

RELATIVE HUMIDITY 10 - 70 % 62.0 % |
|

IMPACT VELOCITY 6.89 - 7.13 M/S 7.06 M/S |
| 10 MS | 22.50 - 27.50 G | 24.27 G |

PENDULUM = cmmmm e e e e

| 20 MS | 17.60 - 22.60 G | 22.59 G |

DECELERATION = ~-eco oo cccccc e

| 30 MS | 12.50 - 18.50 G | 17.66 G |

|

MAX PENDULUM G 29 G MAX 24.47 G |
|

MAX PENDULUM G ABOVE 30 MS 29 G MAX 17.56 G |
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 34 - 42 MS 34.08 MS |
D PLANE | MAX | 64 - 78 DEG. | 75.65 DEG. |
ROTATION | TIME | 57 - 64 MS | 59.60 MS |
MOMENT ABOUT | AX | 88.2 - 108.5 NM | 105.61 NM |
OCCIPITAL = mcememoc o mm—mm e
CONDYLE | TIME | 47 - 58 MS | 48.08 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 S | 116.72 MS |
POSITIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 97 - 107 MS | 97.36 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN L:QE;Q,/k(.qééafléli, RUN NUMBER: 091595.1236;7

C-43 951101
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 13-SEP-95
TRC INC. TEST NO: 192C27NE1 572E SN192 NECK EXT. CAL27
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6 - 22.2 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 62.0 %
IMPACT VELOCITY 5.95 - 6.19 M/S 6.00 M/S
| 10 MS | 17.20 - 21.20G | 17.52 G |
PENDULUM = e e e
| 20 MS | 14.00 - 19.00 G | 15.78 G |
19500020 07V (1) e
| 30 MS | 11.00 - 16.00 G | 13.46 G |
MAX PENDULUM G 22 G MAX 18.40 G
MAX PENDULUM G ABOVE 30 MS 22 G MAX 13.42 G
DECELERATION-TIME CURVE
DECAY TIME TO 5 G 38 - 46 MS 40.08 MS
D PLANE | MAX | 81 - 106 DEG. | 100.66 DEG. |
ROTATION | TIME | 72 - 82 MS | 76.48 MS |
MOMENT ABOUT | MIN | -80.0/-52.9 NM | -72.70 NM |
OCCIPITAL = oo oo oo et
CONDYLE | TIME | 65 - 79 MS | 71.92 Ms |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 ¥MS | 161.52 MS |
NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 136.56 MS l

TEST MEETS SPECIFICATIONS

TECHNICIAN LEQEZQ /L[;h;a§g£1212:~ RUN NUMBER: 091595.1355;2

Cc-51 951101
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

TRC INC. TEST NO: 192C2

TEST PARAMETER

TEMPERATURE

TEST MEETS SPECIFICATIONS

TEcnnxc1AN_J£31225121=;4;464225:

HYBRID IIIX 15-SEP-95
7TH1 572E SN192 H.S.THORAX CAL27
HIGH SPEED TEST
SPECIFICATION TEST RESULTS
20.6-22.2 DEG. C 21.1 DEG. C
10 - 70 % 62.0 %
6.59 - 6.83 M/S 6.65 M/S
63.5 - 72.6 MM 67.1 MM
5159 - 5894 N 5589. N
69% - 85% 71.5%
RUN NUMBER: 091595.1513;1
C-59 951101
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT XNEE IMPACT TEST

HYBRID IIIX 13-SEP-95

TRC INC. TEST NO: 192C27RK1 572E SN192 RIGHT KNEE CAL 27
|7 rast pamaTER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 19 - 70 % 59-0 E __________ !
PROBE VELOCITY 2.07 - 2.13 M/S 2.11 M/8

PEAK KNEE IMPACT FORCE 4715 - 5782 N 5596.0 N

5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN {Z é( L Z 7 RUN NUMBER: 091395.1342;1

C-64 951101
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TRANSPORTATION RESEARCH CENTER INC.
LEFT KNEE IMPACT TEST

HYBRID III 13-SEP-95

TRC INC. TEST NO: 192C27LK1 572E SN192 LEFT KNEE CAL 27

e

TEMPERATURE 18.9-25.6 DEG. C 20.6 DEG. C

RELATIVE HUMIDITY 10 - 70 % 60.0 %

PROBE VELOCITY 2.07 - 2.13 M/S 2.11 M/S

PEAK KNEE IMPACT FORCE 4715 - 5782 N 5262.5 N

5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN ./L{ . ) RUN NUMBER: 091395.1335;1
C-67 951101
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Appendix D

Miscellaneous Test Information

D-1

951101



Dummy In ent Calibratio
Driver Dummy #142
Serial Model Calibration Date
Number Number  Manufacturer Last Due
Head X-axis accelerometer A74]) 7264 Endevco 09/01/95 03/01/96
Head X-axis accelerometer-redundant ACS8LS 7264 Endevco 09/01/95 03/01/96
Head Y-axis accelerometer ACCR7 7264 Endevco 09/01/95 03/01/96
Head Y-axis accelerometer-redundant AC872 7264 Endevco 09/01/95 03/01/96
Head Z-axis accelerometer ACCH1 7264 Endevco 09/01/95 03/01/96
Head Z-axis accelerometer-redundant A68JJ 7264 Endevco 09/01/95 03/01/96
Chest X-axis accelerometer AC721 7264 Endevco 09/01/95 03/01/96
Chest X-axis accelerometer-redundant A65JJ 7264 Endevco 09/01/95 03/01/96
Chest Y-axis accelerometer CY47H 7264 Endevco 09/01/95 03/01/96
Chest Y-axis accelerometer-redundant FH14J 7264 Endevco 09/01/95 03/01/96
Chest Z-axis accelerometer AAlL44 7264 Endevco 09/01/95 03/01/96
Chest Z-axis accelerometer-redundant AC745 7264 Endevco 09/01/95 03/01/96
Left femur force load cell 903 2430 GSE 09/01/95 03/01/96
Right femur force load cell 904 2430 GSE 09/01/95  03/01/96
Neck X-axis force load cell! 280 1716 Denton 09/01/95 03/01/96
Neck Y-axis force load cell’ 280 1716 Denton 09/01/95 03/01/96
Neck Z-axis force load cell’ 280 1716 Denton 09/01/95 03/01/96
Neck Moment about X-axis load cell! 280 1716 Denton 09/01/95 03/01/96
Neck Moment about Y-axis load cell' 280 1716 Denton 09/01/95 03/01/96
Neck Moment about Z-axis load cell' 280 1716 Denton 09/01/95 03/01/96
Pelvis X-axis accelerometer CY63H 7264 Endevco 09/01/95 03/01/96
Pelvis Y-axis accelerometer AMWA9 7264 Endevco 09/01/95 03/01/96
Pelvis Z-axis accelerometer ANASS 7264 Endevco 09/01/95 03/01/96
Chest deflection potentiometer1 142 14CB1-2981 Vernitech 09/01/95  03/01/96
Lap belt force load cell 234 3419 Lebow 07/14/95  01/14/96
Shoulder belt force load cell 236 3419 Lebow 07/14/95 01/14/96
! Hybrid III use only.
D-2 951101



Dummy In
Right Front Passenger Dummy #192

ali

T

ion

Serial Model Calibration Date
Number Number Manufacturer Last Due
Head X-axis accelerometer AALS2 7264 Endevco 08/30/95 03/01/96
Head X-axis accelerometer-redundant AJ8J7 7264 Endevco 08/30/95 03/01/96
Head Y-axis accelerometer A84J] 7264 Endevco 08/30/95 03/01/96
Head Y-axis accelerometer-redundant AJ8A6 7264 Endevco 08/30/95 03/01/96
Head Z-axis accelerometer DW04] 7264 Endevco 08/30/95 03/01/96
Head Z-axis accelerometer-redundant AC8W6 7264 Endevco 08/30/95 03/01/96
Chest X-axis accelerometer CT22H 7264 Endevco 08/30/95 03/01/96
Chest X-axis accelerometer-redundant A79GJ 7264 Endevco 08/30/95 03/01/96
Chest Y-axis accelerometer AC708 7264 Endevco 08/30/95 03/01/96
Chest Y-axis accelerometer-redundant AGR69 7264 Endevco 08/30/95 03/01/96
Chest Z-axis accelerometer CW59H 7264 Endevco 08/30/95 03/01/96
Chest Z-axis accelerometer-redundant DB74H 7264 Endevco 08/30/95 03/01/96
Left femur force load cell 986 2430 GSE 08/30/95 03/01/96
Right femur force load cell 987 2430 GSE 08/30/95  03/01/96
Neck X-axis force load cell! 85 1716 Denton 08/30/95 03/01/96
Neck Y-axis force load cell’ 85 1716 Denton 08/30/95 03/01/96
Neck Z-axis force load cell’ 85 1716 Denton 08/30/95 03/01/96
Neck Moment about X-axis load cell' 85 1716 Denton 08/30/95 03/01/96
Neck Moment about Y-axis load cell' 85 1716 Denton 08/30/95 03/01/96
Neck Moment about Z-axis load cell' 85 1716 Denton 08/30/95 03/01/96
Pelvis X-axis accelerometer AJ694 7264 Endevco 08/30/95 03/01/96
Pelvis Y-axis accelerometer AJ656 7264 Endevco 08/30/95 03/01/96
Pelvis Z-axis accelerometer AJ788 7264 Endevco 08/30/95 03/01/96
Chest deflection potentiometer 87313-96 14CB1-2981 Vernitech 08/30/95  03/01/96
Lap belt force load cell 615 3419 Lebow 07/14/95 01/14/96
Shoulder belt force load cell 616 3419 Lebow 07/14/95 01/14/96
! Hybrid III use only.
D-3 951101



Vehicle Calibrati bor: Ins ent Calibrati
Vehicle Accelerometers
Serial Model Calibration Date
Number Number Manufacturer Last Due
Left rear seat
crossmember X-axis FH45] 7264 Endevco 09/27/95 03/27/96
Left rear seat
crossmember X-axis redundant DK71J 7264 Endevco 10/05/95 04/05/96
Right rear seat
crossmember X-axis CH86H 7264 Endevco 08/27/95 02/27/96
Right rear seat
crossmember X-axis redundant DK26]T 7264 Endevco 09/08/95 03/08/96
Engine top X-axis DA99H 7264 Endevco 10/02/95 04/02/96
Engine bottom X-axis CY26H 7264 Endevco 09/27/95 03/27/96
Right brake caliper X-axis CK25H 7264 Endeveco 09/14/95 03/14/96
Left brake caliper X-axis ANA36 7264 Endevco 09/07/95 03/07/96
Instrument panel center X-axis DY61J 7264 Endevco 07/14/95 01/14/96
Calibration Laboratory Instruments
Serial Model Calibration Date
Number Number. Manufacturer  Last Due

Neck bending pendulum accelerometer CB27 7232 Endevco  09/19/95  03/19/96
Neck bending rotary potentiometer NA 35435-1-102 Bournes Mfr. Specification
Neck bending linear potentiometer NA 5184-2051846003  Bournes 09/19/95 03/19/96
Thorax/Hybrid II femur
pendulum accelerometer CC64 7232 Endevco  09/19/95  03/19/96
Lumbar flexion force gauge NA DPPH-50 Chatillon  05/03/89 repaired
Lumbar flexion rotation gauge CP17-0601-1 7020 Humphrey Mfr. Specification
Abdomen compression
displacement gauge 4075-175 80294-2051941504 Bournes 09/19/95 03/19/96
Abdomen compression force gauge 3443 3167 Lebow 09/19/95 03/19/96
Hybrid I1I femur
pendulum accelerometer CG83 7232 Endevco  09/19/95  03/19/96

D-4 951101



Sign Convention
NHTSA Data Tape Reference Guide

Accelerometers: +X: Forward
+Y: Leftward
+Z: Upward

Potentiometers: +Chest longitudinal deflection: ~ Outward
+Chest lateral deflection: Leftward
+Seat belt displacement: Outward
+Seat belt extension: Elongation

+Knee slider displacement: Distance between femur and tibia increased

(in relation to a seated dummy)

Load cells: +Femur force: ~ Tension
+Seat belt force: Tension
+Barrier force:  Tension
Neck load cells: +X force: Head pushed forward
+y force: Head pushed leftward
+Z force: Head pulled upward (tension on neck)
+X moment: Right ear rotating toward right shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder
Tibia load cells: +X force: Tension
+Y force: Tension
+Z force: Tension
+X moment: Bottom of tibia moving leftward
+Y moment: Bottom of tibia moving rearward

D-5

951101



Frequency Response Classes
SAE J211 OCT88

I'ypical Test Measurements
Vehicle Structural Accelerations for use in:

Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck
Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements
Sled Accelerations
Steering Column Loads

Head form Accelerations

Channel Class

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000

951101
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Appendix E

Restraint System Instructions from Owner's Manual
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SAFETY BELTS

Always wear your
A safety belts! _

S WARNING ¥ DT e
‘ Safety belts have been shown to
.be the single imost 'effective |
' means available for reducing the
potential for serious injury and
death 'in ‘automobile accidents.
‘Therefore, for your own protec-
tion as well as that of your pas- :
"sengers “always 'properly “wear :
safety belts when the vehicle is *

1
-
ol

1

1y

_Pregnant injured or
‘ physically “*impaired - persons °
" should also use safety belits. Like -
“all vehicle occupants, they are -
more likely to be 'seriously in- *
jured if they do not wear safety
belts. The best way to protect the *
fetus is to protect the mother.

LD 0 TN TR e e R e T

Why safety belts work and how to
wear them properly is explained in
this chapter. Read all the informa-
tion given and always observe the
following instructions and warnings
pertaining to the use of the safety
belts installed in your vehicle.

For information on child safety see page 34.

Safety belts can't work unless they are
worn and worn properly.

The illustration above shows the passen-
gers on a “vehicle” which is headed for a
brick wall. They are not using safety belts.

The physical principles involved are simple.
Both the vehicle and the passengers pos-
sess energy which varies with vehicle
speed and body weight. Engineers call this
energy "kinetic energy”.

The higher the speed of the vehicle and the
greater the passenger's weight, the more
kinetic energy there is and the more energy
which must be “absorbed” in an accident.

Vehicle speed is, however, the most signifi-
cant factor. If the speed doubles from 15 to
30 mph {25 to 50 km/h), for example, the ki-
netic energy increases 4 times!

Because these passengers are not using
safety belts, their kinetic energy remains
unchanged. They will keep moving at the
same speed the vehicle was moving just
before the crash, until something gets in the
way - here, the wall.

| CONTROLS AND EQUIPMENT

B1H-121

The same physical principles apply to peo-
ple sitting in a passenger car which is in-

volved in a frontal collision.

Even when driving at city speeds of 2010 30
mph (30-50 km/h), the forces acting on the
body can reach one ton (2000 1b/1000 kg) or
more. At greater speeds these forces are

even higher.

People who do not use safety belts are also
not attached to their car. In a frontal collision
they will also continue to move forward at
the speed their car was travelling just be-

fore the impact.

20
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Unable toresist the tremendous forces aris-
ing at impact, they will slam violently into
the steering wheel, dashboard, windshield
or whatever else is in the way. Theirimpact
with the vehicle interior takes place with all
of the kinetic energy they had just before
their car crashed. Those who do not use
safety belts can also be thrown out of their
car where even more severe or fatal injuries
can occur. .

Nobody is strong enough to overcome the
forces of an accident by holding tight or
bracing themselves against the dashboard.
Safety belts can help to reduce the risk of in-
jury caused by uncontrolled impact with the
vehicle and the possibility of ejection.

their seats.

Passengers sitting in the rear seats who do
not use safety belts endanger not only
themselves but also front seat passengers.
In a frontal collision they will also move for-
ward where they can hit and injure the driv-
er or front seat passenger.

Safety belts protect

Safety belts used properly can make a big
difference. Safety belts help to keep pas-
sengers in their seats, reduce energy levels
applied to the body in an accident gradually
and help prevent the uncontrolled move-
ment which can cause serious injuries.
Safety belts also help to keep passengersin
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Safety belts attach passengers to the car
and give them the benefit of being slowed
down more gently or "softly” through the
give in the safety belts, crumple zones and
other safety features engineered into
today's cars. By reducing the kinetic energy
over a longer period of time, the forces on
the body become more “tolerable” and less
likely to produce injury.

In addition, safety belts reduce the danger
of being thrown out of the car.

Although these examples are based on a
frontal coflision, safety belts can also sub-
stantially reduce the risk of injury in other
types of accidents. So, regardiess of wheth-
er you are on a long trip or just going to the
corner store, always buckle up and make
sure others do too.

The following pages provide important in-
structions which will enable you to use safe-
ty belts properly. Be sure to read and follow
the instructions carefully and heed all warn-
ings.

To further increase the safety for the front
passengers, the vehicle is equipped with a
supplemental air bag system. See page 29.

The safety belts provided must neverthe-
less be worn because the air bags are acti-
vated only by severe frontal collisions. The
air bags are not activated by minor frontal
collisions, side and rear coillisions, by a roil
over or by cases where there is no conside-
rable impact on the front of the vehicle.

l BiH-124

Belt warning system

Your vehicle has a warning light to remind
yOu to wear your safety belt.

1t you do not put on your safety belt after
switching on the ignition, the warning light
in the instrument cluster will come on along
with a chime for approximately 6 seconds.

Fasten your safety belt now and
make sure that your passengers also
properly put on their safety belts.

[CONTROLS AND EQUIPMENT
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How to wear safety belts prop-

B Never wear safety belits in any
other way than illustrated and
described in this chapter. For

On the previous pages, you have seen how
safety belts offer protection in accidents.
Accident statistics show that passengers
properly wearing safety belts have a lower
risk of being injured and a much better
chance of surviving an accident. For this rea-
son, wearing a safety beltis legally required
in most countries and in much of the United
States and Canada.

WARNING

Always fasten your safety belts
before driving off. Always make
sure your passengers are prop-
erly restrained — even those sit-
ting in the rear.

Safety belts can only work when
used properly. Always observe
the following precautions:

W Never wear belts twisted. -

m Never strap in more than one
person, including small children,
with each belt. It is especially
dangerous to place a safety belt
aver a child sitting on your lap.

27

instance, do not wear shoulder
part of belt under your arm or
otherwise out of position. This
would increase the risk of seri-
ous injury in case of an accident.

@l Several layers of heavy cloth-
ing may interfere with proper
positioning of belts and reduce
; the overall effectiveness of the
—Ba,_15 system.

& Never allow safety belts to be-
come damaged by being caught
in door or seat hardware. Always
keep belt buckles free of any ob-
struction that may prevent se-
cure locking.

W Never use comfort clips or de-
vices which create slack in the
shoulder belt portion and can in-
crease the risk of injury in an ac-
cident. However, such clips may
be required in the proper use of
some child restraint systems.

# Never place your feet on the
instrument panel or on the seat.
Always keep both feet on the
floor in front of the seat.

B Never wear belts over rigid or
breakable objects in or on your
clothing, such as eye glasses,
pens, keys, etc. as these may
cause injury.
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M Inspect your belts periodically.
if belts show damage to web-
bing, bindings, buckies or retrac-
tors, they must be replaced.

B The beits must be keptclean as
otherwise the retractors may not
work properly (see also ”Vehicle
Care”).

W Safety helts that have been
worn and loaded in an accident

must be replaced by an autho-
rized Audi dealer.

M Never madify, disassemble or

attempt to repair the safety beits
in your vehicle.

Lap-shoulder belt

The front and rear seats are equipped with
three-point safety belts.

The combination lap-shoulder belts have
locking retractors. The system adjusts auto-
matically to your size and movements as
long as the pull on the belt is slow.

Hard braking or a collision locks the belt. The
beltwill also lock when you drive up or down
a steep hill or in a sharp curve.

Your Audi has 5 seating positions. Two in the
front and three in the rear. Each seating po-
sition has been provided with a safety belt,
which must be used in the interests of safe-
ty whenever the vehicle is in motion.

Fastening the safety belt

N Before fastening the safety belt,
first adjust your seat - see page 41.

WARNING

Safety belts only offer optimum

protection when the seat back is

upright and belts are properly po-

sitioned on the body. Improperly

positioned safety belts can cause

s&erious personal injury in an acci-
ent.

W To fasten, grasp belt tongue and pull belt
in continuous slow motion across your
chest and lap.

|CONTROLS AND EQUIPMENT
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B [nsert belt tongue into buckie on inboard
side of seat. Push down until it is securely
locked with an audible click. Pull belt to
check.

WARNING

Always make certain that the
safety belt tongue is inserted
into the safety belt buckle asso-
ciated with the corresponding
seat. Attaching the safety belt to
the buckie for another seat could
reduce safety helt effectiveness
and cause injury.

24

Adjusting shoulder seat belt

Safety belt height adjustors on ire
front seats can be used to adjust ire
height of the shoulder portion of the safezy
belt.

B Press the handle slowly up or down s2
that the shoulder portion of the safety £zt
is positioned nearly midway over the shc -
der.

B Pullon the shoulder belt to check whe~-
er the belt anchor is securely lockez n
place.

The outer rear seats are equipped with a
lateral shoulder belt adjustment.

To adjust, move the belt guide towards the
center of the vehicle for taller occupants, or
towards the outside for shorter occupants.
See symbols on the belt guide.

Note

Wearing your safety belt properly -
see page 22.
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the shoulder - it must never rest
against the neck and must fit
against your body. See illustration.

The lap belt must be worn low and
tight across the pelvis. Puil belt tight if

The shoulder belt must be positioned over -

necessary.

WARNING Y

M Always position safety belts
properly over the body for maxi-
mum levels of safety. Improperly
positioned safety belts can cause
serious personal injury in case of
an accident.

B Safety belts worn too loose
will allow too much forward
movement of your body in a
crash. This will increase the risk
of personal injury.

WARNING

Pregnant women should espe-
cially make sure to wear the lap
portion of the safety belt as low
as possible across the pelvis so
that there is no pressure on the
abdomen.

25
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Automatic Locking Retractor
{ALR)

The automatic locking retractor is neces-
sary ta secure child restraint systems.

Theretractors for the front passenger's seat
and the rear seat three-point safety belts are
equipped with an automatic locking feature
in addition to the emergency locking fea-
ture.

If you need toinstall a child restraint system
at the front passenger’s seat or an outer
seating position of the rear seat, it must be
secured by use of the belt after activating
the automatic locking feature — see page 39.

Activating the locking retractor
M Slowly pull the belt all the way out.

B Insert the belt tongue into the buckle for
that seating position {pull on it to check!)
and guide the rest of the belt with your hand
back in place; while doing this you should
hear an audible sound. This sound signals
that the locking retractor has been acti-
vated.

Deactivating the locking retractor

The locking retractor is deactivated by un-
fastening the safety belt and allowing the
safety belt to retract completely to its
stowed position. The safety belt can now be
used as an ordinary three-point safety belt
without the additional locking feature.

If a person sitting in the passenger’s
seat or rear wearing the safety belt
should activate the locking retrac-
tor, then the safety belt must be un-
fastened in order to deactivate the
locking retractor.

WARNING

Never unfasten the safety belt to
deactivate the locking retractor
while the vehicle is in motion.

Unfastening the safety belt

M Push the red release button on the
buckle. The belt tongue will spring out of the
buckle.

B Allow belt to wind up on retractor as you
guide belt tongue to its stowed position.
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Lap belt

The rear center seating position is equipped
with a lap belt.

The belt incorporates an automatic retrac-
tor. The retractor will lock the lap belt when
your passenger has buckled up, and the re-
maining slack has been retracted.

B To fasten lap belt, grasp belt tongue and
slowly and evenly pull across the pelvis. In-
sert belt tongue into the respective buckle
and push down until it is securely locked
with an audible click. Pull belt to check and
make sure that any slack is wound on the re-
tractor.

Note

If the belt locks up while pulling it out of the
retractor, let the belt rewind completely
and then pull it out again.

B Then, make sure the belt is positioned
low and tightly acrass the pelvis. If neces-
sary, pull the belt toward the retractor and
tet it roll up.

WARNING

To reduce the risk of injury in an
accident, position the lap belt
tight and as low as possible
across the pelvis.

Pregnant women should espe-
cially make sure to wear the lap
portion of the safety belt as low
as possible across the pelvis so

that there is no pressure on the

abdomen.

B To unfasten belt, push in the red release
button on buckle and let the belt roll up.

27
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Belt tensioner

Notes

The safety of the driver and front passenger
wearing their safety belts has been
increased not only by the air bag system but
also by a special safety belt retractor for the
three-point automatic safety belts.

The systemis activated by sensors of the air
bag systemin the case of a serious front col-
lision. A fine dust will be released from each
belt tensioner. The safety belts will auto-
matically be tensioned.

The belt tensioner will not activate in the
event of light frontal, side or rear collisions.

28

M Due to special repair procedures, any
work on the system, as well as the removal
and installation of any components of the
system, must be performed by an autho-
rized Audi dealer only.

M When the safety belt tensioner is acti-
vated, a fine dustis released. This is normal
and is not caused by a fire in the vehicle.

B The belt tensioner system works for
one accident only. If the belt tensioners
have been activated, then the system must
be replaced.

B Observe all safety regulations if the ve-
hicle or individual parts of the system are to
be scrapped. Your authorized Audi dealers
are familiar with theses regulations znd can
perform this service for you.

B If you should sell your vehicle, be
sure to give the purchaser this Own-
er’s Manual.
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AIR BAG SYSTEM

Your vehicle is equipped with two air bags,
one for the driver and the other for the front
passenger.

The word “"AIRBAG” is stamped into the
covers on the steering wheel and the instru-
ment panel above the glove compartment.

The air bags are intended to supplement the
three-point safety belts. When the safety
belts are properly worn, the supplemental
air bag restraints can provide additional
protection for the chest and face of the
driver and the front seat passenger in the
event of a severe frontal collision.

Aside from providing proven safety bene-
fits, the safety belts are particularly impor-
tant to help keep front seat occupants in the
proper seated position so that the air bag
can unfold properly and provide added
protection as intended.

It is very important to remember that the
supplemental air bag systems are not in-
tended to provide this added protection in
side impacts, rear impacts, roll-over acci-
dents, or in less severe frontal impacts.
Therefore always wear your safety
belts. See pages 19 to 28.

The air bag system consists of the
following components:

W an electronic control/monitoring unit,

M an inflatable air bag equipped with a gas
generator located inside the steering wheel

8 aninflatable air bag with two gas genera-
tors inside the instrument panel above the
glove compartment for the front passenger,

B an indicator light in the instrument clus-
ter (see page 68).

in addition to this your vehicle is also
equipped with a kneebar for extra protec-
tion.

The indicator light in the instrument cluster
{readiness light} will light up for a few sec-
onds each time the ignition is switched on.

The light monitors the electric control/moni-
toring unit, ignitor sensor circuits, and sys-
tem wiring.

The system must be inspected if the
indicator light:

B does not come on when the ignition is
switched on;

B does notgo outafterafew seconds after
the ignition is switched on, or;

B comes on while driving.

In the event of a system malifunction, the in-
dicator light will first start flashing to catch
the driver's attention and then stay on con-
tinuously to serve as a constant reminder to
have the system repaired.

WARNING

If any of these conditions occur,
have the system inspected imme-
diately by your Audi dealer.
Otherwise, the air bag may not
function properly.

29
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How the air bag system works

Both air bags inflate only in a severe frontal
collision occurring within the area indicated
in the illustration. The air bags will not inflate
in minor frontal collisions, side or rear colii-
sions, in a rollover or in cases where there
is na considerable impact to the front of the
vehicle.

When the system is activated, the air bag
fills with a propellant gas, breaks open the
padded cover and infiates between the
driver and steering wheel, as well as be-
tween the front passenger and instrument
panel.

Fully inflated air bags in combination with
properly worn safety belts slow down and
limit the occupant’s forward movement and
help to reduce the risk of injury to the head
and upper torso. See illustration.

Openings in the air bags then aliow the gas
to escape quickly.. The air bags will deflate
sufficiently, enabling the front occupants to
see forward once the impact has been ab-
sorbed.

When the air bag system is activated, fine
dust is released. This is normal and is not
caused by a fire in the vehicle.

This dust is mostly made up of a powder
used to lubricate the air bags as they deploy
and could irritate the skin.

WARNING
If you have been in an accidentin
which the air bags have

deployed, be sure to wash your
hands and face with mild soap
and water before eating. Be care-
ful not to get the dust into your
eyes or into any cuts or
scratches. If the residue should
get into your eyes, flush them
with water.

Always heed WARNINGS on next
page. 951101
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Importance of proper seating
position

WARNING

In order to help the air bag to do
its job, it is important, both as a
driver and as a passenger to
maintain a proper seating posi-
tion - see page 41.

In a frontal collision air bags must inflate
within a fraction of a second and with a con-
siderable amount of force in order to pro-
vide additional protection for the driver and
front seat passenger. Do not sit any closer
than necessary to the steering wheel and in-
strument panel. By keeping room between
your body and the front of the passenger
compartment, the air bag can inflate fully
and completely as intended and do its job
more effectively.

Be sure to always

W Adjust the driver’s seat properly, consis-
tent with your size. See also page 41.

W Make sure that the passenger's seat is
no closer than necessary to the instrument
panel.

B Maintain an upright seating position with
your back against the backrest of your seat.

WARNING

W Sitting too close to the steer-
ing wheel or dashboard will de-
crease the effectiveness of the
air bags and can increase the risk
of personal injury in an accident.
Always wear safety belts proper-
ly and sit upright with the seat no
closer to the steering wheel or in-
strument panel than necessary. If
you are unrestrained, leaning for-

ward, sitting sideways or out of
position in any way, you are at
greater risk of injury in a crash
and may also receive serious inju-
ries from the air bag if you are up
against it when it inflates.

W Objects between you and the
air bag can increase the risk of in-
jury in an accident by interfering
with the way the air bag unfolds
or by being pushed into you as
the air bag inflates. Never place
objects over or near the area
identifying the air bag by the
word “Airbag”on the steering
wheel and the instrument panel
or between the area where the air
bag is stored and yourself. These
objects could cause injury espe-
cially in a crash severe enough to
cause the air bag to inflate.
Never hold objects in your hands
or on your lap when the vehicle is
in use.

M Never let children ride unre-
strained in the vehicle.

Children may be severely injured
or killed when the air bag inflates

if they are not properly re-
strained.
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Use of child restraints on the
front seat

A child seat or infant carrier installed on the
front seat may be struck and knocked out of
position by the rapidly inflating passenger’s
airbag in a frontal collision. The air bag could
greatly reduce the effectiveness of the child
restraint and even injure the child during
inflation.

For this reason and because children are
generally better protected — when properly
restrained for their age and size — in a rear
seating position, we strongly recommend
that children always sit in the back seat. See
“Child Safety” on page 34.

If exceptional circumstances require the
use of a child seat on the front seat, the
child’s safety and well-being require that the
following precautions be taken:

WARNING

B Never install rearward facing
child seats or infant carriers on
the front passenger seat. A child
can be seriously injured when the
passenger air bag inflates and
forces the child seat or carrier
and child against the backrest,
center arm rest or door. Always
install rearward facing child
seats or infant carriers on the
rear seat.

32

M Forward facing child seats or
infant carriers installed on the
front passenger’s seat may inter-
fere with the deployment of the
air bag and cause serious injury
to the child. Always install for-
ward facing child seats and in-
fant carriers on the rear seat.

f you must install a forward fac-
ing child restraint on the front
passenger’s seat in exceptional
circumstances,

- always make sure that the for-
ward facing child seat has
been designed and certified by
its manufacturer for use on the
front seat of a vehicle which is
equipped with a passenger
side air bag.

—~ always make sure that the pas-
senger seat is adjusted as far
to the rear as possible for the
maximum possible distance
between the instrument panel
and the child. The backrest
must remain in an upright posi-
tion.

W Always follow the manufac-
turer’s instructions provided
with the child seat or carrier. For
further details on the use of child
restraints in your Audi, see page
34.

Care, Service and Disposal

There are some general requirements for air
bags which must be observed to make sure
that the effectiveness of the system wiil not
be impaired and the components which
have been discarded do not cause injury or
pollute the environment.

WARNING

B Do not cover, obstruct or
change the steering wheel horn
pad or instrument panel in any
way. Such action could adversely
affect the performance of the air
bag and increase the risk of in-
jury.

Always heed WARNINGS on next
page. 951101
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W For cleaning the horn pad orin-
strument panel, use only a soft,
dry cloth or one which has been
moistened with plain water. Sol-
vents or cleaners could adversely
affect the air bag cover and
proper deployment of the sys-
tem.

R Do not make any repairs, ad-
justments or modifications to
the air bag system. ’

B Do not modify the front bump-
er or vehicle body structure.
Such actions could adversely af-
fect the performance of the air
bag, bring about an inadvertent
deployment, therehy increasing
the risk of personal injury.

B The air bag system must he re-
placed by your Audi dealer no
later than 15 years after the date
of manufacture.

M The replacement date is found
on the label on the door jamb on
the driver’s side. It is absolutely
essential to obhserve this date in
order to assure that the system s
in good working order.

M If components of the air bag
system must be discarded, or if
the vehicle must be scrapped,
certain safety precautions must
be observed. Your Audi dealer
knows these precautions and can
give you the necessary informa-
tion. Failure to follow these pre-
cautions and procedures could
increase the risk of personal in-
jury.

"M Any work on the air bag sys-

tem, such as removing/installing,
repairing, or any work on the
steering wheel must be per-
formed by a qualified technician
who has the training and special
equipment necessary. Improper
handling of the air bag system
may result in serious personal in-
jury. For any work on the air bag
system, we strongly recommend
that you see your Audi dealer.

M The air bag system can only be
activated once. After it has been
used, it must be replaced.

N If you sell your vehicle, be sure
to inform the new owner of these
important points and make cer-
tain that this manual is trans-
ferred to the new owner together
with the vehicle.
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CHILD SAFETY

The physical principles illustrated on pages
19-21 also apply to children. In contrast to
adults and teenagers, their muscles and
bones are not fully developed. In many re-
spects children have a greater risk of seri-
ous injury in accidents than adults.

Because children’s bodies are not fully de-
veloped, they require restraint systems
which are especially designed for their size,
weight and body structure. Many countries
and all States of the United States have
laws which require the use of approved
child restraint systems for infants and small
children.

Child restraints, like aduit safety beits, must
be used properly to be effective. Used im-
properly child restraints can also increase
the risk of serious injury in an accident.

WARNING

M Accident statistics have
shown that children are general-
ly safer in the rear seat area than
in the front seating position.

| All vehicle occupants and es-
pecially children should be re-
strained whenever riding in a ve-
hicle. An unrestrained child
could be injured by striking the
interior, or by being ejected from
the vehicle during a sudden ma-
neuver or impact.

Do not allow a child to stand or
kneel on the seat. If a child is
leaning forward, sitting side-
ways or is out of position in any
way, the child not only can be in-
jured in a crash but will also re-
ceive serious injuries from the air
bag when it inflates.

A child restraint system can help
protect a child in a vehicle.

M A suitable child restraint prop-
erly installed and used at one of
the rear seating positions pro-
vides the highest degree of pro-
tection for infants and small chil-
dren in most accident situations.
W Children who are less than 12
years old should normally sit in
the rear.

H All children must use, depend-
ing on age and body size, either a
child restraint system or the ex-
isting safety belts.

E-9

B Never install rearward facing
child seats or infant carriers on
the front passenger seat. Use of
a rearward facing child seat on
front passenger seat will lead to
serious injury when air bag in-
flates. When using a forward fac-
ing child seat on front seat, al-
ways make sure that passenger
seat is in rearmost position.

B Forward facing child seats or
infant carriers installed on the
front passenger’s seat may inter-
fere with the deployment of the
air bag and cause serious injury
to the child. Always install for-
ward facing child seats and in-
fant carriers on the rear seat.

If you must install a forward fac-
ing child restraint on the front
passenger’s seat in exceptional
circumstances, always make
sure that the forward facing
child seat has been designed and
certified by its manufacturer for
use on the front seat of a vehicle
which is equipped with a passen-
ger side air bag.
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In a frontal accident at a speed of 20 - 35
mph {30 - 56 km/h) the forces acting on a
131b (6 kg) infant would be more than
twenty times the weight of the child. This
means that the weight of the child would
suddenly be more than 260 Ibs (120 kg).
Only an appropriate child restraint system
properly used can reduce the risk of serious
injury under these conditions.

WARNING

Infants and older children must
never ride in a vehicle sitting on
the lap of an adult. Holding a
child in your arms is never a sub-
stitute for a child restraint sys-
tem and could cause serious inju-
ry to the child.

Forces acting on a child in an ac-
cident make it impossible to hold
a child in the arms. The chiid
would hit the dashboard, wind-
shield or other parts of the ve-
hicle interior, or be struck with a
great force by the passenger’s air
bag as it deploys and could re-
ceive serious injury. The adult’s
body could also move forward,
particularly if the adult is not us-
ing safety belts and cause addi-
tional injury to the child.

WARNING

B A suitable child restraint prop-
erly installed and used at one of
the rear seating positions pro-
vides the highest degree of pro-
tection for infants and smail chil-
dren in most accident situations.
M Infants up to approximately 9
months old (22 1bs/10 kg) receive
the best protection in special in-
fant carriers and child seats de-
signed for their age group. Many
experts believe that infants and
small children should only ride in
special child restraints in which
the child’s back faces in driving
direction,
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WARNING

Always make sure that the shoul-
der portion of the three point belt
is positioned midway over the
shoulder of the child. The shoul-
der portion must never rest
against or across the neck and it
may never contact or remain in
front of the face, chin or throat.
The lap belt portion of the three
point belt as well as any lap belt
alone must always pass as low as
possible across the pelvis, never
over the abdomen.

Babies and small children up to approxi-
mately 4 years old {40 Ibs/18 kg) should be
restrained in child seats with a front safety
“shield”, or should sit in a rear-facing child
safety restraint system.

Children up 1o 7 years oid {55 1bs/25 kg) are
best protecizd in child safety seats de-
signed for the.r age and weight. Experts say
that the skeistal structure, particularly the
pelvis, of these children is not fully devel-
oped and thz: they should not use lap belts.

E-10

Always heed WARNINGS on next
page.
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Children of average size of about 7 years
and older may use available three point
combination lap and shoulder belts usually
together with appropriate booster seats
meeting all applicable safety standards.
Booster seats raise the seating position of
the child and reposition both the lap and
shoulder portions of the safety belt so that
they pass across the child's body in the right
places.

The routing of the belt over the child’s body
is extremely important for the child’s pro-
tection whether or not a booster seat is
used.

WARNING

Always make sure that the shoul-
der portion of the three point belt
is positioned midway over the
shoulder. The shoulder portion
must never rest against or across
the neck and it may never con-
tact or remain in front of the
face, chin or throat. The lap belt
portion of the three point helt as
well as any lap belt alone must al-
ways pass as low as possible
across the pelvis, never over the
abdomen.

Children of average size of about 7 years of
age and older may use available ap belts in
exceptional circumstances if the proper use
of three point belts alone is not possible. Al-
ways remember that children do not have
the pronounced pelvic structure required
for the proper function of lap belts and that
the child's safety absolutely requires that
the lap belt be fastened snugly and as low
as possible around the pelvis. The lap belt
must never pass over the stomach or abdo-
men.

Younger children should only use a lap belt
in very exceptional situations and only if no
child restraint system for the child’s size and
weight or safer alternative means of trans-
portation of the child is available. The use of
a lap belt in these exceptional situations is
better than permitting the child to remain to-
tally unrestrained. A lap beit cannot provide
the same level of protection as a proper
child restraint. The use of a lap belt for youn-
ger children may violate laws in your state
or province.

WARNING

H An improperly worn safety
belt will not provide optimum
protection in an accident and
may cause serious personal inju-
ry. Always make sure that chil-
dren and other vehicle occupants
properly wear available restraint
systems. Carefully follow the in-
structions provided by the man-
ufacturers of child restraints.

B Commercially available child
seats are required to comply with
U.S. Federal Motor Vehicle Safe-
ty Standard (FMVSS) 213 (or in
Canada CMVSS 213).
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These standards include installa-
tion requirements which utilize a
lap belt or the lap portion of a
combination lap-shoulder belt
such as that installed in your ve-
hicle.

B When purchasing a child re-
straint, select one which fits
your child and vehicle.

B Only use child restraint sys-
tems which fully contact the flat
portion of the seat cushion. The
child seat must not tip or lean to
either side. We do not recom-
mend the use of child seats
which rest on legs or tube-like
frames because they do not pro-
vide adequate contact with the
seat.

M Improperly or inadequately in-
stalled child restraint systems
can increase the risk of injury to
children in accidents. Therefore
always carefully read and follow
all instructions on installation
and use that come with the sys-
tem.

Child restraint anchorages for
the rear seats (Canada models)

If your child restraint seat or seats are
equipped with a tether strap you will want
to use one or more of the three anchor
points provided on the filler panel behind
the rear seat.

E-11

The three restraint anchorage points are
shown in the illustration (see arrows).

The center anchor point comes with the
hardware needed to attach the tether strap.
The other two anchor points have been cov-
ered with plastic caps. The hardware can be
moved to one of the other anchor points if
required.

If more than one child restraint system is to
be used at the same time, the necessary uo-
per anchorage fitting must first be mounted
on the respective anchorage point.

The hexagonal head balts, spacers andi fit-

tings are available from Audi dealers.

Always heed WARNING on next
page.
951101
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WARNING

B Never use child restraint an-
chorages to secure safety belts
of any kind.

B The child restraint anchorages
are only to be used to hold a child
restraint system in its place.

M Child restraint anchorages are
designed to withstand only those
loads imposed by correctly fitted
child restraints. Under no cir-
cumstances are they to be used
for adult seat belts or harnesses.

M Do not mount two child re-
straint seats on one anchor
point.

H Always follow the instructions
provided by the manufacturer of
the child restraint which you
intend to install in your Audi.

Child restraint anchorages
(USA models)

Your vehicle can be fitted with anchorage
points for use with certain types of child re-
straints requiring a tether strap.

Ask your authorized Audi dealer for installa-
tion of one or more anchor points and the re-
quired hardware for the attachment of the
tether.

Automatic Locking Retractor

The three-point safety belts for the front
passenger's seat and the outer rear seats
are equipped with an additional Automatic
Locking Retractor. .

To activate the locking retractor slowly pull
the belt all the way out - see also page 26.

A child restraint system to be placed on the
front passenger’s seat or on either of the
outer seating positions of the rear seat must
be secured with a safety belt according to
the manufacturer’s instructions.

Insert the belt tongue into the buckle for
that seating position and guide the rest of
the belt with your hand back in place; while
doing this you should hear an audible sound.
This sound signals that the locking retractor
has been activated. After that, pull on the
belt té) make sure the restraint system is se-
cured.
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HEAD RESTRAINTS

The padded head restraints on the front and
rear seats are adjustable.

Position the head restraints according to the
occupant’s height. Properly positioned head
restraints, together with the use of safety
belts offer effective protectionin most acci-
dent situations.

W For height adjustment, grasp firmly with
both hands and pull up or push down.

B For maximum protection, the upper
edge should be at eye level.

an

WARNING

Do not drive the vehicle without
the head restraints provided.
Head restraints are designed to
help reduce injuries.

E-12
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Removing and installing head
restraints

To remove the head restraint, pull the head
restraint upward until it stops. Then press
the button {arrow) on the left rod and simul-
taneously pull out the head restraint.

To reinstall, push the two rods of the
headrest into the guides until you hear them
lock into place.
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The correct positioning of the seats is im-
portant:

— so that you can reach all the controls on
the vehicle quickly and safely;

-~ and for maximum protection of-
fered by the safety belts and air
bag system.

Therefore, always adjust the position of the
seat as described in points 1 to 4 on the fol-
lowing pages. Remember to adjust the
seats before fastening the safety belts and
before driving off. Always be sure to follow
these general guidelines:

Driver’'s seat

To avoid contact with the air bag while it is
unfolding, the driver must not sit any closer
to the steering wheel than necessary and al-
ways properly wear available three point
belts.

We recommend that you adjust the driver's
seat as follows:

— Adjust the seat in the fare and aft direct-
ion so that you can easily push the pedals
all the way while keeping your knee
slightly bent.

— Adjust the seatback so that when you sit
with your back against the seatback, you
can still grasp the top of the steering
wheel with your elbows slightly bent.

Front passenger’s seat

To avoid contact with the air bag while it is
unfolding, the adult front seat passenger
must not sit any closer to the instrument
panel than necessary and always properly
wear available three point belts.

We recommend that you adjust the passen-
ger's seat as follows:
~ Dbackrest upright (not reclined)

— feetcomfortably on the angled floor (foot
rest) in front of the passenger's seat

— with the feet as described above, adjust
seat as far as possible to the rear of the
fore and aft adjustment range.

For information on transporting children on

the front passenger seat see page 34.

WARNING

B Do not adjust seats while the
vehicle is in motion. Your seat
may move unexpectedly causing
sudden loss of vehicle control or
personal injury.

B To reduce the risk of serious
personal injury in an accident,
front seat passengers must never
ride in a moving vehicle with the
seatback reclined. The risk of
personal injury increases with in-
creasing rearward angle of the
seatback. Safety belts only offer
protection when the seatback is
upright and belts are properly
positioned on the body. improp-
erly positioned safety helts can
cause serious personal injury in
an accident,

M For driver's and passenger’s
protection, make sure front seats
and seatbacks are securely
latched in place.

M Never store items under the
seats. Loose objects can inter-
fere with the seat latching mech-
anism and can also cause injury
in an accident.
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3 - Lumbar
ment*

Adjust the backrest support by turning the
adjuster knob in the backrest adjuster
wheel. This gives more support to the natu-
ral curvature of your spine and will reduce
fatigue especially during longer trips.

support  adjust-

4 - Height adjustment
B Shift your body weight forward and pull
lever upwards.

B Raise or lower the seat by shifting your
weight upward or downward.

Manually adjustable seats*

justment
B Pull handle in front of seat.
B Slide seat into position.

curely locked into positicn.

2 - Seatback adjustment

seatback.

B Release the lever to lock the seat at the
desired height.

1 - Forward and backward ad-

B Release the handle and move seat
slightly back and forth to make sureitis se-

Turn whee! on outboard side of seat cush-
ion, with your body weight taken off the

E-13
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Electrically adjustable seats*

The front seat adjustment control switches
A and B are located on the outboard side of
each seat. The controls alsc work with the
ignition off.

The adjuster wheel C can be used to adjust
the lumbar support* mechanically:
Adjust the backrest support by turning the
adjuster wheel in the backrest. This willgive
you more or less support for the natural
curve of your lower back to minimize ‘e-
tigue, especially during long trips.
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